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I CHEMICALS DIVISION, WAR INDUSTRIES BOARD' I 
By EDWARD R. WEIDLEIN. Mellon Institute of Industrial Research, Pittsburgh, Pa 
The urgent need for a large production of chemicals and the 
establishment of close cooperation between the Government and 
the American chemical industry became exigent a t  the time the 
United States entered the war. One of the first steps which 
was taken for the purpose of coordinating the activities of the 
Government and the chemical industry was the formation of 
the Chemicals Committee of the Council of National Defense. 
The organization of this Committee was carried out admirably 
by Mr. Bernard M. Baruch, who was in active charge of raw 
materials for the Advisory Commission of the Council. This 
Committee, which was under the chairmanship of Dr. William 
H. Nichols, a distinguished chemical industrialist, was consti- 
tuted as follows: 
Chairman: Wm. H. Nichols, General Chemical Company 
Assistant to Chairman: 
Ex-Oficio: Van H. Manning, Director, Bureau of Mines; C. A. 
Richards, Department of Commerce; Marston T. Bogert, Chairman, 
Chemistry Committee, National Research Council 
Maj. J. T. Crabbs, U. S. Army (Retired) 
Acids: 
Alkalies: 
Coal-Tar By-Pvoducts: Wm. Hamlin Childs, The Barrett Company 
Electrochemicals: 
Fertilizers: Horace Bowker, American Agricultural Chemical Com- 
pany; Chas. H. MacDowell, Armour Fertilizer Works: Chas. G. Wilson, 
Virginia-Carolina Chemical Company 
Edward Mallinckrodt, Mallinckrodt Chemi- 
cal Company 
E. R. Grasselli, Grasselli Chemical Company 
J. D. Pennock, Solvay Process Company 
John J. Riker, 19 Cedar St., New York City 
Miscellaneous Chemicals: 
Pyrrtes: 
Secretary: J. D .  Cameron Bradley, American Agricultural Chemical 
A. R .  Ledoux, 15 William St., New York City 
Company 
The Subcommittees were as follows: 
Acids Subcommittee: E. R. Grasselli, Chairman, Henry Howard, 
C. Wilbur Miller, J. Goetchius, W. H. Cocke, S.  B. Fleming 
Coal-Tar By-products Subcommittee: W. H. Childs, Chairman, 
J. A. Topping, H .  H. S .  Handy, C. J. Ramsburg, W. H. Gartlen, W.ER. 
Addicks 
Synthetzc Phenol Subcommittee: H. H. Dow, W. A. Bradford, W. E. 
McKay 
Foreign Pyiites Subcommittee: A. R.  Ledoux, Chairman, Horace 
Bowker, C. F. Burroughs, Henry Howard, F. H. Nichols 
Domestic Pyrztes Subcommittee: Chas. H. MacDowell, Chairman,' 
A. R. Ledoux, N. P. Nash, William Mills 
Electrochemical Subcommittee: J. J .  Riker, Chairman, F. J. Tone, 
E. D.  Kingsley, F.  A. Lidbury 
Fertilieev Subcommittee: Horace Bowker, Chairman, C. F. Burroughs, 
Porter Fleming, W. D .  Huntington, C. H. MacDowell, William Prescott, 
Frederick Rayfield, C. G. Wilson, A. C. Read, S. B. Fleming 
Miscellaneous Chemicals Subcommittee: Edward Mallinckrodt, Jr., 
Chairman, A. G. Rosengarten, G. P. Adamson 
Alkali Subcommittee: J. D. Pennock, Chairman, C. H. MacDowell, 
E. E. Arnold, T. N. Hicks 
Phosphate Rock Subcommittee: C. G. Memminger, Chairman 
The Chemicals Committee, thus organized, made its head- 
quarters a t  Washington, D. C. Regular meetings were held 
twice a month and material assistance, mainly of an advisory 
nature, was rendered to the Government during the summer and 
fall of 1917. 
In October 1917 it became evident, however, that the general 
committee form of operation was somewhat cumbersome and 
that it was desirable, because of the pressure of work and the 
realization of the need for a prompt decision on all chemical 
matters, to establish an organization having a more direct re- 
lationship to the Government. The chemical and explosives 
work of the Raw Materials Section of the Council of National 
1 This summary report-a resume of the activities of the Division-has 
been prepared at the suggestion of Mr. Chas. H. MacDowell. The writer 
is indebted to Mr. MacDowell for the privilege of presenting to the chemical 
profession this account of the organization and work so ably administered 
by Mr. MacDowell. 
Defense was, during the life of the Chemicals Committee, under 
the immediate supervision of Mr. Leland I,. Summers. In  
October i917, that Section secured the services of Mr. March 
F. Chase, a well-known chemical engineer, who had specialized 
in the development of the contact process for the manufacture 
of sulfuric acid, and early in November Mr. Chas. H. MacDowell, 
a prominent chemical industrialist and expert in fertilizer tech- 
nology, was given control of the handling of nitrates and general 
chemicals. At that time the War Industries Board was a con- 
stituent part of the Council of National Defense and the division 
which had charge of chemicals was designated the Chemicals 
and Explosives Section. In December, Dr. Marston T. Bogert, 
Professor of Organic Chemistry in Columbia University and a 
member of the National Research Council, became associated 
with the Section as Technical Advisor, to be followed later by 
Dr. Herbert R. Moody, of the College of the City of New York, 
and by Dr. Samuel A. Tucker, of Columbia University. The 
membership of the Section was increased from time to time, but 
it soon became clear that a much larger organization must be 
perfected. Mr. MacDowell was entrusted with this important 
work and, by resolution of the War Industries Board, was ap- 
pointed Director of the Chemicals Division. 
In  accordance with the administrative policy adopted, the 
various sections of the Chemicals Division operated in close 
collaboration with the Conservation Division in putting into 
effect conservation and substitution measures, and the Director 
of the Chemicals Division was a member of the Conservation 
Division. 
From the inception of the work of the Chemicals Division, 
close contact was also maintained with the Priorities Board, to  
the e,nd that all necessary industries could be kept running a t  
full capacity. The highest type of cooperation was secured from 
the various army, navy and emergency fleet organizations 
through their representatives on the various sections and from 
the ranking officers of the several war-making bodies. A cordial 
cooperative relationship also existed with the Allied Purchasing 
Commission. It was necessary, from time to time, to enforce 
somewhat drastic regulations on various industries, even to the 
point of commandeering the entire productions of certain chem- 
icals and raw materials, but nevertheless the heartiest concur- 
rence was obtained from the industries affected. In all these 
cases the necessities for action were explained to the manufac- 
turers involved and the codperative response was without ex- 
ception unanimous. The output of a number of industries was 
allocated by arrangement, notable instances being sulfur and 
pyrite, to permit of each consuming plant being supplied with a 
stock sufficient to maintain its full production without hoard- 
ing. The adoption of this plan eventuated in the operation of 
all sulfuric acid and munitions plants a t  full capacity. Wood 
distillation products, such as wood alcohol, acetates, etc., and 
also toluol, carbon tetrachloride, chlorine, platinum, etc., were 
commandeered or handled under mandatory orders and the out- 
puts distributed. The prices under these commandeering orders 
were fixed thereby, through the Army Board of Appraisers. The 
Price Fixing Committee functioned on certain chemicals, such 
as sulfuric and nitric acids, making the same prices to the pub- 
lic as to the Government and the Allies. On numerous important 
raw materials distribution was effected through cooperation 
with the War Trade Board and the various war service com- 
mittees, on the basis of a show-down of stocks, so that the im- 
ported materials could be equitably distributed. To illustrate, 
ferro-alloys and tanning materials were handled in this way. 
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STAFF MEETINGS 
For the purpose of coordinating properly the manifold ac- 
tivities of the different sections and of the Army and Navy, 
staff meetings were held twice a week and a t  these conferences 
progress reports were made by those interested. These meetings 
proved to be of great value. 
The sectional membership was constituted by the Chief and 
his associates and representatives from the Army, Navy, Emer- 
gency Fleet, etc. The section members held meetings whenever 
necessary for the purpose of studying the problems of produc- 
tion, and there resulted therefrom the necessary recommenda- 
tions regarding production and procurement. The work of the 
section members was of the same general, nature as that usually 
conducted by the Board of Directors of a great corporation. 
The Director of the Chemicals Division was, as mentioned, 
an ex-officio member of the Conservation Division; he also held 
membership in the Requirements Division. 
WAR SERVICE COMMITTEE 
Upon the dissolution of the Chemicals Committee its work was 
continued by the Chemical Alliance, Incorporated, as a war 
service committee, and it is appropriate to state here that the 
Alliance rendered valuable service to the Division in many 
ways. Other war service committees were formed in cases where 
the Chemical Alliance organization did not fit in with the work 
of the Division sections. A splendid spirit of cooperative effort 
existed and this same intensive collaboration was maintained 
between the sections of the Chemicals Division and the various 
industries which were interested in the activities of the Division. 
The ultimate organization of the Chemicals Division, which, 
as explained, not only handled chemicals, but also raw materials 
for explosives manufacture, ferro-alloys, and other techno- 
chemical products, follows. There is included, under each Sec- 
tion, a brief resume of the defined activities thereof, abstracted 
from the detailed sectional reports. 
CHAS. H. MACDOWELL, Director, Armour Fertilizer Works, 
Chicago. 
As Director of the Chemicals Division, Mr. MacDowell had 
executive supervision over the work of the constituent sections 
thereof as listed below; in addition, he maintained an intimate 
familiarity with the operations of the Army and Navy and with 
the war preparation and was the official representative of the 
War Industries Board on various government committees. 
Combining the highest administrative skill with a rich experience 
in chemical industry, Mr. MacDowell’s accomplishments 
elicited the very highest commendation from government 
officials and the admiration of his associates. 
Acids and Heavy Chemicals Section: A. R. BRUNKER, Chief, The 
Liquid Carbonic Company, Chicago; H. E. FIELDS, Associate, 
Wheeling Mold and Foundry Company, Wheeling, W. Va. 
This Section was concerned with the manufacture and avail- 
ability as regards supply of mineral acids and heavy chemicals 
(soda ash and other sodium salts, etc.) used in the manufacture 
of other chemicals. It was, of course, principally concerned 
throughout the war with sulfuric acid, the most important 
reagent employed in chemical industry. At the time of the 
signing of the armistice, explosives and intermediates, including 
phenol, nitric acid, etc., were consuming 35 per cent of the total; 
the fertilizer industry consumed 27.8 per cent; oil refining, 
11.2 per cent; chemicals and drugs, including acid manufac- 
tures, for purposes other than explosives, as well as ammonium 
sulfates, 9.6 per cent; steel pickling and galvanizing, 9.1 per 
cent; fabrics, textiles, tanning, rubber, paper, bleaching, I .3 
per cent; paints, lithopone, dyes, glue, glycerin, alcohol, I .3 
per cent; storage batteries, metallurgical work, including silver- 
plating, 3.8 per cent; miscellaneous and unknown, 0.9 per cent. 
The monthly production so distributed exceeded 400,000 tons 
of 100 per cent acid. Because of the importance of these pri- 
mary chemical products, because of the large and urgent de- 
mand caused by increased explosives production, and because 
of price equality to the Government and to all private consumers, 
much of the Section’s effort was directed toward securing such 
a distribution of the acid available among the many require- 
ments as would best meet the nation’s varied needs. 
FINAL ORGANIZATION O F  THE DIVISION 
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Alkali and Chlorine Sections: H. G. CARRELS,, Chief, Wing 
and Evans, 2 2  William St., New York City; J. F. TIM, 
Associate, Attorney-at-Law, Berger Building, Pittsburgh: 
Lt. E. A. Williams, Associate, Starkweather & Williams Co., 
Providence, R. I. 
The important chemical problems handled by this Section 
were the alkalies, caustic soda and potash, soda ash, chlorine, 
and chlorine compounds. Additional commodities coming 
under its supervision were salt, sodium sulfide, chemical lime, 
and carbon disulfide. The work of the Section may be briefly 
illustrated by referring to  one of the commodities handled, 
namely, caustic soda. The work on+that product consisted in 
obtaining complete statistics of production, including monthly 
reports, compiling direct government requirements, and ob- 
taining estimates on the quantity of caustic soda required to 
fill the many indirect military needs. The industrial require- 
ments for all important consuming industries were also obtained. 
Further work pertained to the curtailment of the non-war con- 
sumption of caustic soda a t  points and in a manner least detri- 
mental to industry. This procedure was adopted in the case of 
all other commodities, both in this Section and in the others 
listed below. In some instances requirements were met only 
by the enforcement of the most drastic measures. 
Artificial Dyes and Intermediates Section: J. F. SCHOELLKOPF, 
JR., Chief,’ Buffalo, N. Y., succeeded by V. I,. KING, 
Chief, Calco Chemical Co., Newark, N. J. 
Through the cooperation of this Section the manufacturers 
of artificial dyes and intermediates built an industry that was 
in operation in time to save the entire textile manufacturing 
business of the country from the disastrous effect of an actual 
dye famine. As the requirements for explosives increased, it 
became necessary to restrict the use of the raw materials for 
the manufacture of certain classes of colors, with the results 
that the production of some dyes was practically prohibited. 
During this trying period, the Section was supported and aided 
most patriotically by all of the dye manufacturers. Following 
the signing of the armistice it became possible to remove the 
restrictions on basic raw materials and the dye manufacturer 
may now obtain his full supplies of toluol, xylol, etc. 
Chemical Glass and Stoneware Section; also 
Asbestos and Magnesia Section: R. XI. TORRENCE, Chief, 
Highland Glass Company, Chicago, Ill. 
This Section had to do with the glass and stoneware used in 
the chemical and metallurgical industries ; it  also concerned itself 
with mineral products of the type of asbestos, magnesia, etc. 
Through the loyal interest of glass industrialists during the war 
period, glass was substituted for many metals, taking the place 
of zinc, brass, and steel in some of their applications. The Sec- 
tion assisted glass manufacturers in securing fuel, transportation 
facilities, batch ingredients, and priorities certificates, In 
this way, the plants were kept in operation and met the demand 
for their products. The Section rendered similar assistance to 
the chemical stoneware industry, which also played an active 
part in insuring the success of some vitally important processes 
by furnishing under exact demands the needed stoneware equip- 
ment. The Section conducted the customary survey, securing 
requirements and keeping records for the information of the 
other sections and government bureaus interested in these sup- 
plies. 
Creosote Section. I. C. DARLING, Chief, Bartholomay-Darling 
Company, Chicago, Ill. 
In addition to its ordinary uses, creosote was essential to the 
war program of the Government, principally in the activities 
of the Emergency Fleet Corporation, the Railroad Administra- 
tion, and the Army and Navy in overseas work. At the close 
of the war, the functions of tlie Creosote Section were devoted 
entirely to directing the production of the commodity to meet 
the needs of the Government; this supervisory work also included 
prompt delivery, thus entailing considerable diversion of ship- 
ments as the programs of various departments became altered. 
Through the efforts of this Section, the needs of the Government 
for creosote were cared for without any disturbance of business. 
Electrodes and Abrasives Section: CAPT. H. C. DVBOIS, 
Chief,. E. J. Lavino .& Co., Philadelphia, Pa. 
The industries which came under the jurisdiction of this 
Section were those which had as their products graphite, elec- 
trodes and abrasives. The Section went very thoroughly into 
the question of production and ascertained what could be done 
to provide for a substantial increase to meet the pressing needs 
of the manufacturers of munitions. The Section had before it, 
as a result of this investigation, a complete history of both pro- 
1 Mr. Schoellkopf resigned from the War Industries Board to enter the 
Motor Transport Service, 
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duction and consumption, so that it maintained a t  all times 
a clear understanding as to the requirements of the manufac- 
turers and could, accordingly, make most radical changes in 
the shipping programs of the producers to the benefit of the 
users. Without this Section this could never have been ac- 
complished, for the consumers absolutely refused in the case of 
electrodes, perhaps the most important commodity handled 
by the Section, to give the makers any reliable information re- 
specting their stock on hand and other business details. As 
the result of representations made by this Section, the complete 
cobperation of the manufacturers of graphite, electrodes, and 
abrasives was obtained. ~ 
Sulfur and Pyrite Section; also 
Ethyl Alcohol Section: WM. G.. WOOLFOLK, Chief, Sanderson 
& Porter, 72 W. Adams St., Chicago; J. R. TOWNSEND, As-
sociate, Sanderson & Porter, 79W. Adams St., Chicago; A. E. 
WGLLS, Associate, Bureau of Mines, Washington, D. C. 
This Section concerned itself with conserving and utilizing 
to the best advantage all water- and rail-shipping facilities, by 
using material of the highest sulfur content; conserving trans- 
portation facilities through the use of sulfur materials avail- 
able a t  the nearest point of consumption; increasing the pro- 
duction of properties deemed susceptible of dependable increased 
output; increasing the stocks a t  important government and 
private consumers’ plants before winter weather interfered with 
transportation; stabilizing price conditions by putting all sul- 
fur materials on a parity; and, in cooperation with the War 
Trade Board, controlling exports, thus conserving the nation’s 
stocks. In collaboration with the Chemical Alliance Committee, 
plans were formulated and put into operation to handle these 
important problems, and the execution of these plans consti- 
tuted the larger part of this Section’s work. The output of 
sulfur was adequate for all requirements a t  the time of the sign- 
ing of the armistice; but this gave rise to rather a serious prob- 
lem upon stopping the manufacture of explosives, since many 
acid plants required little or no brimstone, because of the pres- 
ence of heavy stocks. With the cooperation of the Government, 
the sulfur producers, and the consumers, this Section has been 
enabled to take care of these stocks in a manner which, it is be- 
lieved, will eliminate the danger of heavy financial losses to the 
holders. 
Ferro-Alloys Section: H. W. SANFORD, Chief, Sanford-Day 
Iron Works, Knoxville, Tenn.; C .  D. ?\RIPP, Associate, 
Miami Metals Co., Chicago, Ill. 
This Section handled minerals of tungsten, molybdenum, 
vanadium, zirconium, cobalt, titanium, chromium and man- 
ganese; also ferrosilicon and monazite sand. The alloy deriva- 
tives of the elements embraced were also within the jurisdiction 
of the Section. The manganese problem was of the most im- 
portance because it involved larger tonnages and because the 
steel industry of the United States had a production of about 
2600 tons of high-grade ore; through the efforts of this Section, 
the output of ore has been so enlarged that there are being pro- 
duced from American mines about 310,000 tons of high-grade 
ore and about 650,000 tons of low-grade ore. It would be possi- 
ble, in fact, if absolutely necessary, to produce within the bounds 
of the United States all of the metallic manganese needed by 
this country. 
Industrial Gases and Gas Products Section: MAJ. J.. M. 
MOREHEAD, Chief, Rye, N. Y., People’s Gas Co., Chicago, 
and Consulting Engineer, Union Carbide & Carbon Cor- 
poration. 
This Section handled the following commodities : acetylene, 
carbolic acid, anhydrous ammonia, aqua ammonia, ammonium 
chloride, asphaltum, benzol, calcium carbide, carbonic acid 
gas, cyanamide, hydrogen, naphthalene, nitrogen, oxygen, rare 
gases, saccharin, solvent naphtha, toluol, and xylol. All of 
these chemical products entered to a greater or less extent into 
the military program, although the activities of the Section were 
confined principally to acetylene and calcium carbide, oxygen, 
saccharin, and toluol. The production of industrial gases and 
gas products was stimulated and increased to an enormous ex- 
tent through the efforts of this Section. 
Mica Section: C. K. LEITH, Chief, University of Wisconsin, 
Madison, Wis. 
Upon the establishment of the Mica Section, the industry 
was in a chaotic condition, caused largely by the attempt on the 
part of certain consumers to beat the market, by the threatened 
shortage of supplies from abroad, and by the lack of information 
regarding requirements and specifications. A careful analysis 
of the situationshowed that the shortage was not so acute as had 
been anticipated and that price regulation and close attention 
to future supplies of high-grade material were necessary. Re- 
sults of value were obtained in consequence of the’Section’s 
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investigations, and the confidence and support of the producers 
were secured. A clear understanding of the domestic situation 
made possible definite conclusions as to the extent to which the 
material could be counted on to fill our war demands. 
Miscellaneous Chemicals Section: A. G. ROSENGARTEN, 
Chief, Powers-Weightman-Rosengarten Co., Philadelphia. 
This Section had charge of the miscellaneous inorganic and 
organic products not included in any of the other Sections, and 
also pyrotechnics. It was in close cooperation with the Tech- 
nical and Consulting Staff of the Division and a large number 
of the commodities found falling within the scope of this Sec- 
tion were in charge of the Staff. The Section Chief was also 
a member of the Section of Medical Industry and attended all 
of the commodity and other meetings held by that Section. 
Nitrate Section: CHAS. H. MACDOWELL, Armour Fertilizer 
Works, Chicago, 111;; J. A. BECKER, Associate, Armour Fer- 
tilizer Works, Chicago, Ill.; H. RAY PAIGE, Associate, H. 
Ray Paige & Co., New York City. 
The principal functions of this Section were to arrange for 
keeping the Nitrate Executive, London, England, advised as 
to the general nitrate of soda conditions in the United States, 
such as requirements, shipments, stocks on hand, consumption, 
etc. ; assigning vessels, allocated by the Shipping Control Com- 
mittee, to the importers, based on their requirements of nitrate 
of soda for Army, Navy, and private uses; controlling the im- 
portation and distribution to consumers of nitrate in the United 
States; exercising control of the prices a t  which nitrate was sold 
to the consumer in the United States, viz.,  a t  the pool prices 
plus percentage of remuneration to the importers for handling; 
keeping the consumers .of nitrate for the military program sup- 
plied with stock to prevent any shut-down or curtailment of 
production; assisting the United States exporters to  secure 
promptly export licenses for coal, machinery, and other supplies 
for nitrate producers and railroads in Chile transporting nitrate; 
and assisting American exporters in securing priority certificates 
€or machinery, railway supplies, etc., for the nitrate producers 
in Chile, as well as the railroads engaged in the transportation 
of nitrate to Chile. The Section reported stocks on hand, con- 
sumption for the preceding month, and estimated consumption 
for the ensuing month, which survey was compiled the first of 
each month. 
Paint and Pigment Section: RUSSELL S. HUB BARD,^ Chiefn 
Philadelphia, Pa., deceased, succeeded by I,. R. ATWOOD, 
Chief, Peaslee-Gaulhert Co., Louisville, Ky.; J. E. PATTON, 
Associate, Pittsburgh Plate Glass Co., Pittsburgh; D. E. 
MAPOTHER, Associate, Real Estate, Louisville, Ky. 
This Section had under control paints, varnishes, and the 
various raw materials entering into their manufacture. In 
general, the paint and varnish manufacturing capacity of the 
country was in excess of all requirements for war needs and in- 
dustrial and civilian uses. But little shortage of raw material 
developed and where such shortage did occur it was due to the 
cutting-off or shutting-down of the importation of certain raw 
materials. Notwithstanding the difficulties thus encountered, 
the paint ahd varnish industry was able to supply promptly 
all needs and still leave a considerable quantity of its productive 
capacity unemployed. I t  is of interest to mention here that, 
on the suggestion of the Conservation Section, the Paint and Pig- 
ment Section took up with the manufacturers of paint and 
varnish a plan for the conservation of tin-by the-elimination 
of certain sizes of cans, by the reduction of the number of colors, 
etc. The suggestions of this Section received the cheerful ac- 
quiescence of the manufacturers and the supervision of the opera- 
tion of the plan was conducted by the Section. Suggestions for 
the conservation of various pigments and siccative oils were also 
made by the Section to various government buying agencies. 
Platinum Section; also 
Wood Chemicals Section: C. H. CONNOR, Chief, Kissel, Kinni- 
cut & Co., New York City; R. H. CARLTON, Associate, Blodgett 
& Co., New York City, C. E. DENIKE, Associate, Graves, 
Maulbert, George & Co, New York City; A. H. SMITH, 
Associate, W. S .  Gray & Co., New York City. 
As the result of the efforts of the War Industries Board, 
Chemicals Division, and the Equipment Division of the Signal 
Corps, wood chemicals (including acetate of lime, acetone, 
ketone, crude wood alcohol, and refined wood alcohol) were 
covered by a requisition and order dated December 24, 1917. 
signed by the Secretary of War By the requisition and order, 
delivery of said supplies was to be made as directed by the War 
Industries Board. The requisition and order covering the plants 
producing wood chemicals was decided upon in order to avoid 
He 
‘’ 
1 Mr. Hubbard took up the work knowing he was in ill health. 
made the supreme sacrifice, as a result, in Atlantic City in October. 
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the dissipation of stocks in their hands and because of the vital 
importance of the same to the Signal Corps for the manufacture 
of cellulose acetate and other products and also to the Allies. 
On account of the large requirements of the Allies and our own 
Government, it  was found necessary to restrict the use of ace- 
tate of lime in all industries whkre this was possible without 
seriously affecting them; as the result of these restrictions, 87 
per cent of the acetate of lime produced went to the Allies and 
our own Government, the industry receiving only 13 per cent. 
The various trades and industries using acetic acid, which was 
produced from acetate of lime, were classified and placed on a 
basis where they were entitled to  a certain percentage of their 
normal acetic acid requirements. Inventories were submitted 
every month from all manufacturers operating under the com- 
mandeering order and shipments were made of such quantities 
only of their products as were approved by the Wood Chemicals 
Section. 
In July 1917 the War Industries Board, through the Chemicals 
Division, realizing the vital importance of platinum in the con- 
duct of modern warfare, had taken the first steps toward con- 
serving the supply through an order issued by the Secretary of ‘ 
the Treasury, withholding all platinum which passed into the 
United States mints. Mr. L. L. Summers did a large amount of 
preliminary work towards conserving the supply and in the fall 
of 1917, through his foresight, a large shipment of platinum from 
Russia was obtained for the United States Government a t  a 
favorable price. Early in March 1918 Mr. C. H. Connor was 
placed in charge of the Platinum Section. Mr. Connor as- 
certained through the various military departments what their 
requirements would be and also obtained accurate knowledge 
of the amounts of platinum required by the essential industries. 
He so administered this Section that all demands of an essential 
nature were met by the proper distribution of the supply. It is 
no exaggeration to state that without an adequate supply of 
platinum the winning of the war would have been vitally affected. 
Refractories and Native Products Section: CHARLES CATLETT, 
Chief, Examiner of Mineral Properties, Staunton, Va. 
The Refractories Section covered all those materials whose 
primary function is to  withstand high temperatures. These 
materials include fire-clay brick and shapes, loose silica 6r ganister, 
dead-burned magnesite ana dolomite, as well as brick made 
from the same, chrome ore, chrome brick, and special fire-re- 
sisting material made from bauxite, alundum, zirconia, and other 
special refractories. The Section also covered fluxes of all sorts, 
quicklime, fluorspar, fuller’s earth, infusorial earth, bauxite, 
and the raw materials, mainly clays, quartz, and feldspar, used 
in the ceramic industry. It was disclosed that the great re- 
fractories industry was capable of meeting the calls upon it, 
providing it was properly protected in the way of classification 
on the preference list. Since any shortage in refractory material 
would immediately show itself in the reduction of the steel and 
coke output, intimate relations were established which resulted 
in the assurance of supplies of essential products. 
Tanning Materials and Natural Dyes Section: E. J. HALEY, 
Chiej, Haley-Hammond Co., New York City; E. A. PROSSER, 
Associate, Borne-Scrymser Co., New York City; H. G,. WOOD, 
Associate, U. S. Forest Service, Washington, D. C. 
The Tanning Materials Section was organized for the pur- 
pose of procuring and distributing tanning materials for the 
production of leather and leather goods required for govern- 
mental usage in the conduct of the war. The problem that pre- 
sented itself a t  the inception of the Section’s work was to secure 
the necessary quantities of tanning materials to carry out the 
government program on leather. A careful survey of the domes- 
tic production clearly indicated that very large quantities of 
imported materials must be immediately procured in order to 
assure the proper quality and quantity of leather set forth in 
the Government’s requirements. The attention of the Section 
was especially directed to raw tanning materials and during the 
period of the war the American tanning industry was kept sup- 
plied with adequate quantities of imported commodities. It did 
not become necessary during the period of the ,functioning of 
this Section to establish maximum prices on any tanning ma- 
terials, either imported or domestic. Moreover, the hearty 
cooperation and patriotic spirit governing the importers and 
manufacturers of tanning materials made it unnecessary for the 
Section to take drastic means to prevent profiteering. 
In  addition to the handling of vegetable tanning materials 
this Section also had charge of the distribution of mineral tanning 
materials, of which the principal one was chrome in its various 
commercial forms. I t  also attended to the supply of dyewood 
extracts, required in meeting the Government’s demands for 
cloth for uniforms. Allocation of dyewoods was made and the 
Section had the constant cooperation of the Dyewood Extract 
Manufacturers’ Committee. 
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Technical and Consulting Staff: DR. H. R.  MOODY, College 
of the City of New York; E. R. WEIDLEIN, Mellon Insti- 
tute of Industrial Research, Pittsburgh, Pa.; DR. T. P. Mc- 
CUTCHEON, University of Pennsylvania, Philadelphia; DR. 
H. F. STALEY (on ceramics), Bureau of Standards, Washing- 
ton, D. C.; R. L. WOOD (Executive Assistant), Richard I,. 
Wood Co., Buffalo, N. Y.; W. A. BARSH (Secretary to the 
Director), Armour Fertilizer Works, Chicago, Ill. 
Widely varied material came before the Technical Consulting 
Section for consideration. In addition, this Section maintained 
close contact with the other Sections of the Division and with the 
various industries concerned, and it rendered service of prime 
importance in the investigation and solution of the numerous 
problems of procurement, production, and substitution. 
It was for the handling of substances not previously con- 
sidered to be “commodities” that the Technical Section was 
organized. From its inception this Section was composed of an 
“associate” staff. Dr. Marston T. Bogert first came, then 
Prof. Herbert R. Moody and Prof. Samuel A. Tucker, and finally 
Mr. E. R. Weidlein, Acting Director of the Mellon Institute 
of Industrial Research. When Dr. Bogert joined the Chemical 
Warfare Service, Professors Moody and Tucker were in regular 
charge, with the cooperation of Mr. Weidlein, partly in Wash- 
ington but largely a t  the Mellon Institute a t  Pittsburgh. Pro- 
fessor Tucker was then commissioned in the Chemical Warfare 
Service and he was succeeded by Prof. Thos. P. McCutcheon, 
of the University of Pennsylvania. Closely associated with 
the Technical Section was the Fine Chemicals Section, the chief 
of which, Mr. A. G. Rosengarten, worked in intimate coopera- 
tion with the Technical Section. It is, in fact, difficult to dis- 
criminate between the lines of activity of each associate in the 
staffs of the Technical and Fine Chemicals Sections. The 
Technical Section maintained constant collaborative relationships 
with representatives of the Army, Navy, Emergency Fleet, 
etc. 
Because of its widely varied activities, it is extremely difficult 
to summarize the work of the Technical Section or even to 
enumerate the many subjects investigated; the staff of this Sec- 
tion covered all industries and practically every phase of chemical 
endeavor, in addition to serving in an advisory or consultative 
capacity to the other sections of the Division and to  the various 
bureaus of the.Army, Navy, and Emergency Fleet. It may 
be stated, however, that the principal duties of the Technical 
Staff consisted in aiding chemical industrialists in overcoming 
the difficulties in manufacture due to  the unusual economic 
conditions. The staff constantly encouraged, wherever ad- 
visable, the manufacture of substitutes and was effective in bring- 
ing together the chemical producer and user. 
Joint Office on Chemical Statistics: CAPT. W. B. RICE, 
Army Representative, Associate Attorney, Duell, Warfield 
and Duell, New York City (transferred to  Statistical Divi- 
sion, General Staff, October Z j ,  1918); ARTHUR P. MINNICK, 
W. I. B. Representative, U. S. Patent Office, Washington, 
D. C.; LT. R. P. DUNNING, Navy Representative, legal work 
in connection with engineering, Springfield, Mass. 
One of the earliest and most important steps taken by the 
Division was the coordination of chemical information: this 
eventuated in the establishment of the Joint Office on Chemical 
Statistics. During 1917 and early in 1918 real annoyance to 
manufacturers was occasioned by the multiplicity of duplicate 
questionnaires originating in many departments of the Govern- 
ment, presenting intimate questions as to . capacity, output, 
equipment, etc. To relieve the chemicals and explosives manu- 
facturers of this embarrassment of interrogations and to stand- 
ardize and simplify reports deemed necessary, the Chemicals 
and Explosives Section formed, with the War and Navy De- 
partments, the Joint Office on Chemical Statistics. This Office 
was in the Chemicals Division. It received reports a t  regular 
intervals of production at  manufacturing plants, capacities, 
needs for raw materials, and other essential data, and compiled 
monthly reports of the activities of the preceding month on differ- 
ent commodities as they related to war and civilian needs. 
Monthly graphs were prepared showing present and future 
plant capacities and actual performance against these capacities. 
Raw materials used in the manufacture of finished products 
were translated into percentage yields so that plant efficiencies 
could be checked. This Office eliminated many duplications 
in reports and did exceptionally good work in translating the 
figures received and in promptly preparing its reports. 
THE MELLON INSTITUTE OF INDUSTRIAL RESEARCH 
The research facilities of the Mellon Institute of Industrial 
Research, Pittsburgh, Pa., were a t  the disposal of the Division 
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and the industries handled by it. This relationship was es- 
tablished by the writer, then Acting Director of the Mellon 
Institute, who, as mentioned, served as a member of the Tech- 
nical and Consulting Staff of the Division. The Mellon Insti- 
tute through its Industrial Fellowship System is in close touch 
with industry in general and, as the result of this, possesses an 
immense storehouse of information on science and technology ; 
all of this information, through the patriotic spirit of the donors 
of the Industrial Fellowships in operation, was made available 
to the Government. A number of important researches were 
carried out a t  the Institute under the auspices of the Division 
and results were obtained which were of direct value to the 
Government during the crisis. 
In addition to the Mellon Institute, several other industrial 
research laboratories extended cooperation and rendered material 
service to the Division. 
THE CONCLUSION OF THE DIVISION'S WORK 
The conclusion of the armistice upon November 11, 1918, 
caused the abrupt cessation of all new work of the Chemicals 
Division, and by January I, 1919, the activities OF the Division 
were practically completed and its affairs liquidated. 
U. S. CHEMICAL PLANT FOR MANUFACTURING 
SODIUM CYANIDE, SALTVILLE, VIRGINIA' 
By CIIAS. 0. BROWN, Major, Ordnance Department, U. S. A. 
Received July 2 5 ,  1919 
The Bureau of Mines, in the early part of 1917, was the first 
to realize the importance to the War Department of an exten- 
sive chemical organization with adequate facilities for develop- 
ing those materials necessary to the warfare program of 
the Army and Navy. Particularly, the toxic gas program needed 
far-reaching investigation, development, and production of 
large proportions. During this work it became apparent that 
sodium cyanide would be a necessity as a constituent in one or 
more of the toxic materials desired. Study of the classification 
of all raw materials in the country showed that sodium cyanide 
should, if possible, be produced by a nitrogen fixation method 
rather than by the sodamide-ammonia process. The destruc- 
tion of ammonia to furnish the combined nitrogen was to be 
avoided by all means. This directed attention to the Bucher 
process for the production of sodium cyanide from soda ash, 
coke, and atmospheric nitrogen by the use of iron as a catalyzer. 
This process was being developed by the Nitrogen Products 
Company, Providence, Rhode Island, and seemed to possess 
sufficient merit to justify the interest of the War Department. 
In  the latter part of December 1917, the War Department, 
acting on the recommendation of the Secretaries of War, Navy, 
Agriculture and Interior, requested the Bureau of Mines to 
.develop a plant for producing 5 tons of sodium cyanide per day 
along the lines of the process of the Nitrogen Products Company. 
Owing to the progress of gas warfare, after the design was well 
along, the plant was increased to IO tons per day. By special 
good fortune, the Bureau of Mines was able immediately to 
place this work under the direction of its chief chemist, Dr. 
Charles I,. Parsons. An office was opened in the new Interior 
Building, with Dr. Parsons in charge of the project, and Major 
Chas. 0. Brown, Ordnance Department, U. S. A., as com- 
manding officer. Competent engineers, Capt. X. E. Holt, C. W. 
Marsh and others, were secured by the Bureau and immediately 
commenced the actual design. 
The policy adopted in designing the plant was to adhere as 
closely as possible to the demonstrated design used by the Ni- 
trogen Products Company. The equipment of this company, 
however, was not fully developed, and it was necessary 
to try to add such improvements as would insure and safeguard 
the success of a project of this size. A good deal of experimental 
work was done in a rapid but efficient manner during the design 
of the plant, to give the engineers the data necessary for some 
of the more radical decisions and changes. A complete unit 
with a horizontally tipped rotating retort for making cyanide 
was set up to determine ii the stationary, vertical retort formerly 
used in this work should be abandoned. This work indicated 
1 A part of the war program carried out under the direction of tlie 
Bureau of Mines. Published by permission of the Chief of Ordnance, 
U. S. A. 
several slight advantages over the stationary retort, but the ad- 
vantages were not so positive as to justify its use. The data on 
the stationary retort were quite extensive, and it seemed apparent 
that it would function in a t  least an acceptable manner All 
suggestions for improvements in both design and methods of 
operation were carefully considered and will be described here as 
they come up, without special mention. A great deal of credit 
is due the consulting. engineers, who rendered opinions on this 
phase of the work. 
Before the design of the entire plant was completely finished 
the contract for construction was assigned to the Fraser-Brace 
Company of New York, who handled the work under the super- 
vision of the Construction Division of the Army. Dr. Parsons 
was in active charge of the entire project until after its comple- 
tion. After the more important parts of the design were finished, 
several of the engineering chemists in the Washington office 
assisted in the field to complete construction work. 
As early as April I ,  1918, plans were made to secure the per- 
sonnel to operate the plant. The reaction for producing cyanide 
is primarily a difficult one, and the undeveloped state of the art  
required that a maximum amount of care be used in selecting a 
personnel that would insure success. By good chance, unusual 
means were a t  the disposal of the Bureau of Mines for locating 
and obtaining chemists of the Junior Grade, and the War De- 
partment cooperated in placing these men in the organization 
a t  Saltville. A school for their systematic training and develop- 
ment was opened up, in charge of Lt. B. V. Reeves, under Capt. 
Norman E. Holt, who was then in charge of the field work in 
Saltville. This school was equipped in some cases with an 
actual unit of plant equipment and in other cases the equipment 
of the Nitrogen Product Company was utilized. The product 
worked upon in this training was supplied by the Company's 
experimental plant. As a result of this training, which was 
participated in by both officers' and enlisted men, a nucleus of 
five officers and seventy-eight enlisted men was developed for 
the permanent organization. When the plant was ready for 
operation, a complete organization was ready, from guards to 
cost accountants, quartermaster to  electrical engineer, firemen 
to shoemakers. The Post had a typical Post organization, 
modified sufficiently to allow the plant work, which was purely 
technical, to be conducted in three shifts of eight hours each. 
The plant 
or process buildings are of substantial steel and concrete con- 
struction. The other eighty-odd buildings on the Post are 
semi-permanent wooden frame buildings. A filtration plant 
provides clear 'and sterile water for drinking and all domestic 
purposes. The larger bulk of water used in the process, as 
jacket water and condenser water, is settled to some extent by 
a reservoir back of a dam in the river, constructed to house the 
The Post comprises approximately forty acres. 
